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gradual heating up may be noted by this drying action. The greatest care must be taken not to allow the heaps to fire, for if once started it is very difficult to extinguish. When the oxidation has proceeded as far as it is safe to allow it, water is run on at the rate of about 50 cubic meters per hour, until the soluble copper is leached out. The heap is then allowed to reoxidize and the washing is repeated. After about a year has elapsed the surface requires "retilling," and the squares are rearranged so that the places where the ridges were before are now the middle of the squares. The gutters also are shifted. At the edge of the heap for a distance of some yards the mineral, which has become cemented, holds a considerable quantity of copper salts and is dug down into terraces in order that this copper may be extracted by washing.
When the copper is reduced to 0.3 per cent, the heap is considered washed and the mineral, containing 49.5 per cent, of sulphur, is removed and exported as "washed sulphur ore" and used for the manufacture of sulphuric acid.
Successful heap washing depends on the efficient ventilation of the mass, the trouble usually being a too great excess of fines produced in mining the ore, which cement hard and clog up the air pannages.
The copper liquor as it runs from the heap contains Home ferric iron in solution,which as will be shown later, is very objectionable. In order to remove the ferric iron the liquor is run over n smaller heap of fresh mineral known as a "filter bed/' which reduces the ferric iron. This "bed" is laid inside a reservoir formed by a masonry dam across a small ravine, and the liquor after percolating through the mineral remains in contact with it until it is required to be drawn off to the precipitating tanks. When the mineral is fresh the reduction of the ferric iron takes place rapidly, due to the Cu28, an shown by equation 3, but the iron pyrite itself has an effective reducing action on ferric iron in solution according to the following equation:
(5) 7Fe,(S04)3 +Fc8a + 811,0 = 15FeSO< + 8H3804.
The principal constituents of the liquor an it enters the cementation tanks are as follows, the figures given representing the grams per cubic? meter or units per million parts: Copper 4000, ferric iron 1000, ferrous iron 20,000, free sulphuric acid 10,000, and arsenic 300. The largo quantities of ferrous iron and free sulphuric acid present are duo to the fact that the waste liquor from the cementation tanks after the copper has been precipitated, is pumped back and used for washing the heaps in, addition to fresh water, and consequently these solutions tend to become concentrated. The liquor is then run from the reservoirs at about 300 cubic meters per hour through the precipitation tanks over pig iron in order to precipitate the copper in the form of "cement copper/' These cementation tanks are arranged in series on the slope of a hill, the liquorf the mass, and itsllurgy, Jan, 15, Feb. 8, and 22, 1904.    4.8
